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1 . A charge pump, comprising: 
a plurality of phase generators; 

first and second preboot capacitors |oupled to the plurality of phase generators; 

first and second main pump capacitors coupled to the plurality of phase generators, and 
the first and second preboot capacitors, respectively; 

first and second pre-boot pre-chaige capacitors coupled to the first and second preboot 
capacitors; and I 

first and second gating devices cpupled to the first and second main pump capacitors, 
respectively. 



2. A charge pump, comprising: 

a plurality of phase generators^; 

first and second preboot capacitors coupled to the plurality of phase generators; 

first and second main pump capacitors coupled to the plurality of phase generators, and 
the first and second preboot capacitors, respectively; and 

first and second gating devices coupled to the first and second main pump capacitors, 
respectively, I 

wherein the first and second! main pump capacitors are prebooted to a first predetermined 
level by the first and second prebo Jt capacitors during the first and second phases, respectively, 
wherein the first predetermined level moves to a second predetermined level in response to the 
plurality of phase generators during the first and second phases, respectively, wherein the second 
predetermined level is moves to amird predetermined level in response to the plurality of phase 
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generators during the first and second phases, respectively, and wherein the third predetermined 
level is dumped to the first and second gating devices, during the first and second phases, 
respectively. 




3. (Twice Amended) A charge pump, comprising: 
a plurality of phase generators; 

first and second preboot capacitors coupled to the pludlity of phase generators; 
first and second main pump capacitors coupled to th^ plurality of phase generators, and 
the first and second preboot capacitors, respectively; 

first and second pre-boot pre-charge capacitors ^^upled to the first and second preboot 
Capacitors; 

first and second gating devices coupled to t^ first and second main pump capacitors, 
respectively; and 

wherein the first and second main pumo^apacitors are prebooted to a first predetermined 
level by the first and second preboot capacito^ during the first and second phases, respectively, 
wherein the first predetermined level move^o a second predetermined level in response to the 
plurality of phase generators during the mst and second phases, respectively, wherein the second 
predetermined level is moved to a thircLpredetermined level in response to the plurality of phase 
generators during the first and second^hases, respectively, and wherein the third predetermined 
level is dumped to the first and sec^d gating devices, during the first and second phases, 
respectively. 



4. (Once Amended) The charge pump of claim 3,J^herein the plurality of phase generators 
comprises: 

a primary phase generator; 

a secondary phase generator coupled to the iirimary phase generator; 
first and second preboot capacitors couplea to the primary phase generator; and 
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first and second main pump capacitors couplqd to the secondary phase generator, and the 
first and second preboot capacitors, respectively. 



5. (Twice Amended) A charge pump, comprising: 

an oscillator to generate a first and a second phase during a phase cycle; 

I 

a pnmary phase generator coupled to the oscillator; 

a secondary phase generator coupled to the primary phase generator; 

first and second preboot capacitors coupled lio the primary phase generator; 

first and second main pump capacitors couoled to the secondary phase generator, and the 
first and second preboot capacitors, respectively; | 

first and second pre-boot pre-charge capacuors coupled to the first and second preboot 
capacitors; | 

first and second gating devices coupled tofthe first and second main pump capacitors, 
respectively; and | 

wherein the first and second main pump capacitors are prebooted to a first predetermined 
level by the first and second preboot capacitors Xring the first and second phases, respectively, 
wherein the first predetermined level moves to a second predetermined level in response to the 
primary phase generator during the first and second phases, respectively, wherein the second 
predetermined level is moved to a third predetermined level in response to the secondary phase 
generator during the first and second phases, respectively, and wherein the third predetermined 



I 

(Je vices, during the first and second phases, 



level is dumped to the first and second gating 
respectively. 



6. The charge pump of claim 5, fiirther including a power source, wherein the power source 
includes an output voltage approximately in tie range of aboiit 1 to 2.5 volts. 



\ 
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7. The charge pump of claim 5, wherein the primary phase generator comprises: 

an inverter, coupled to the oscillator t© receive an input signal from the oscillator based 

on the phase cycle and providing output signals which are 180 degrees out of phase; and 

cross coupled gates coupled to the in\|^rter to receive the output signals from the inverter 

and outputting signals that are non-overlapping and crossing around high points of their signals 

during the first and second phases, respectively, and further outputting signals that are non- 

ji 

overlapping and crossing aroimd low points ^^f their signals during the first and second phases, 
respectively. 




(Once Amended) The charge pimip of claim S^herein the secondary phase generator 
)rises a delay circuit coupled to the primary phpe generator, including an input receiving 
sisals that are non-overlapping and crossing arm^d high points of their signals from the 
^ I ffl^mary phase generator, and providing an outoat signal having a predetermined delay from the 
mput signal. 



4 



9. The charge pump of claim 8, wherei| the predetermined delay is approximately in the 
range of about 10 to 30 nanoseconds. 



(Once Amended) The charge pump o^laim 8, wherein the first and second preboot 
^ /apacitors are coupled to the primary phasp^^i^^rator to receive input signals that are non- 

output signal to preboot the first and second main capacitors to a first predetermined level durmg 



the first and second phases, respecti\^ly. 



1 1 . The charge pump of claim 10, wh^pin the first predetermined level is approximately in 
the range of about 1 to 5 volts. 
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12. The charge pump of claim 10, further comprising first and second precharge capacitors 



coupled to the primary phase generator and the first ajid second main pump capacitors, 
respectively, including an input receiving the signal|that are non-overlapping and crossing 
around high points of their signals and providing an output signal to precharge the first and 
second main capacitors to a second predetermined level during the first and second phases, 
respectively. 



13. The charge pump of claim 12, wherein the second predetermined level is approximately 
in the range of about 1 to 5 vohs. 

14. The charge pump of claim 12, wherein the first and second precharge capacitors fiuther 
comprising transistors to precharge the first and second precharge capacitors. 



i) 



15. The charge pump of claim 14, wherein the] first and second main pump capacitors coupled 



to the secondary phase generator, and the first and second precharge capacitors, respectively, 
including an input receiving the delayed signal fijom the secondary phase generator to move the 
second predetermined level to a third predetermii[ed level, and dumping an output during the first 
and second phases, respectively. 



16. The charge pump of claim 1 5, wherein tl^e third predetermined level is approximately in 
the range of about 1 to 5 volts. 

17. The charge pump of claim 15, wherein |he first and second gating devices coupled to the 
first and second main pump capacitors, including an input receiving the dumped signal from the 
first and second main pump capacitors and aniputput outputting a charge to an external load. 
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1 8. The charge pump of claim 1 5, wherein the putputting charge is approximately in range of 
about 1.5 to 5 volts. 




19. (Twice Amended) A charge pump, comprising: 

an oscillator to generate a first and a second phase during a phase cycle; 
a primary phase generator coupled to the oscillate^ 
a secondary phase generator coupled to the primaay phase generator; 
first and second preboot capacitors coupled to the primary phase generator; 
first and second main pump capacitors coupled'to the secondary phase generator, and the 
and second preboot capacitors, respectively; jj 

first and second pre-boot pre-charge capacitors coupled to the first and second preboot 
pacitors; 

first and second gating devices coupled to%e first and second main pump capacitors, 
respectively; and j 

wherein the first and second main pump capacitors are prebooted to a first predetermined 
level of approximately in the range of about i to 5 volts by the first and second preboot 



// 

capacitors during the first and second phases, respectively, wherein the first predetermined level 
moves to a second predetermined level ompproximately in the range of about 1 to 5 volts in 
response to the primary phase generator during the first and second phases, respectively, wherein 
the second predetermined level is mowm to a third predetermined level of approximately in the 
range of about 1 to 1.5 volts in response to the secondary phase generator during the first and 
second phases, respectively, and whegein the third predetermined level is dumped to the first and 
second gating devices, during the fira and second phases, respectively. 



20. (Twice Amended) A charge pump, comprising: 

an oscillator to generate a first and a second phase during a phase cycle; 
a primary phase generator coupled toithe oscillator fiirther includes; 



PENDING CLAIMS Page 7 

Docket No. 303.626US1 / Serial No.: 09/560,121 

Micron Ref. No. 99-0416 



an inverter, coupled to the oscillator topceive an input signal from the oscillator 
based on the phase cycle and providing outpu^signals which are 180 degrees out of 
phase; and 

cross coupled gates coupled to the inverter to receive the output signals from the 
inverter and outputting signals that are non-overlapping and crossing around high points 
of their signals during the first and second {jpases, respectively, and ftirther outputting 
signals that are non-overlapping and crossing around low points of their signals during 
the first and second phases, respectively; | 

a secondary phase generator coupled to the! primary phase generator receives the signals 
that are non-overlapping and crossing around high' points of their signals from the primary phase 
generator; | 

first and second preboot capacitors coupled to the primary phase generator receives the 
signals that non-overlapping and crossing around high points and low points of their signals from 
the primary phase generator; | 

first and second main pump capacitors coupled to the secondary phase generator, and the 
first and second preboot capacitors, respectively^ 

first and second pre-boot pre-charge capacitors coupled to the first and second preboot 
capacitors; I 

first and second gating devices coupledlto the first and second main pump capacitors, 
respectively; and I 

wherein the first and second main pump capacitors are prebooted to a first predetermined 
level by the first and second preboot capacitors during the first and second phases, respectively, 
wherein the first predetermined level moves to a second predetermined level in response to the 
primary phase generator during the first and second phases, respectively, wherein the second 
predetermined level is moved to a third predetermined level in response to the secondary phase 
generator during the first and second phases,ft'espectively, and wherein the third predetermined 
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level is dumped to the first and second gating devices| during the first and second phases, 
respectively. 



21. A charge pump, comprising: 

an oscillator to generate a first and a second 



hase during a phase cycle; 



first and second primary phase generators cojjipled to the oscillator; 
first and second secondary phase generators (^oupled to the first and second primary phase 
generators, respectively; || 

first and second preboot capacitors coupled to the first and second primary phase 

li 

generators, respectively; | 

l| 

a first main pump capacitor coupled to the first secondary phase generator, and the first 
preboot capacitor; 

a second main pump capacitor coupled to the second secondary phase generator, and the 
second preboot capacitor; 

a first and second p-channel gates coupled to the first and second main pump capacitors, 
respectively; 

wherein the first main pump capacitor is prebooted to a first pre-determined level by the 
second preboot capacitor during the first phase, wherein the first pre-determined level moves to a 
second pre-determined level during the second phase in response to the first primary phase 
generator, wherein the second predetermined levelpoves to a third predetermined level in 
response to the first secondary phase generator, wherein the third predetermined level 
dumped to a first p-channel gate during the first phiase; and 

wherein the second main pump capacitor is prebooted to a first pre-determined level by 
the first preboot capacitor during the second phas|[ wherein the first predetermined level moves 
to a second pre-determined level during the first phase in response to the second primary phase 
generator, wherein the second predetermined level moves to a third predetermined level in 
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response to the second secondary phase generator, and wherein the third predetermined level 
dumped to a second p-channel gate during the seconJphase. 



22. 



A charge pump circuit, comprising: 

a phase generator to generate a first and a second phase during a phase cycle; 



r 



a primary phase generator, coupled to the ph|se generator, wherein the primary phase 
generator includes a first and a second phase genera|or to generate a first and a second phase 
signal that are non-overlapping and crossing each other substantially around their high points 
during the phase cycle, wherein the primary phase generator fiirther generates a third and a fourth 

i 

phase signal that are non-overlapping and crossing around their low points during the phase 
cycle, and wherein the primary phase generator fiirflier generates a seventh and a eighth phase 
signal; | 

a secondary phase generator, coupled to the primary phase generator, wherein the 
secondary phase generator includes a first and a second secondary phase generator to generate a 
fifth and sixth phase signal similar to first and second phase signal, and including a 
predetermined delay fi-om the first and second pha^e signal; 

a first and a second main energy storing device; 



a first and a second pre-boosting stage, coupled to the first and second primary phase 

f 

generators respectively, wherein the first and second pre-boosting stages boosts the first and 
second main energy storing devices to a first predetermined boost level during the first and 
second phases respectively; and 

a first and a second pre-charging stage, colipled to the first and second main energy 
storing devices, wherein the first and second pre-charging stages fiuther boost the first and 



second main energy storing devices to a second predetermined boost level during the first and 
second phases respectively, wherein the first and second main energy storing devices are fiirther 
boosted to a third predetermined boost level by the fifth and sixth phase signals to allow the first 
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and second main energy storing devices to output a desired level of a high-voltage signal during 
the first and second phases. 



23. A two-phase integrated circuit charge pump, comprising: 

an oscillator, where the oscillator generates an Oscillating signal during a phase cycle 
including a first and a second phase; 

a primary phase generator, coupled to the osc^lator, wherein the primary phase generator 
generates a first phase signal and a second phase signal that are non-overlapping and crossing 
each other around high points of their signals during/ a phase cycle, further the primary phase 
generator generates a third phase signal and a fourth^ phase signal that are non-overlapping and 
crossing each other around low points of their signals during every phase cycle, and fiirther the 
primary phase generator generates a seventh phasefsignal and an eighth phase signal; 

a secondary phase generator, coupled to the primary phase generator, wherein the 
secondary phase generator receives the first and s^icond phase signals and generates a fifth phase 
signal and a sixth phase signal that are non-overlapping and crossing each other around high 
points of their signals during a phase cycle and ipcludes a predetermined delay firom the first and 
second phase signals; 

a first and second pre-boot precharge capacitors, coupled to the primary phase generator, 
wherein the first and second pre-boot precharge! capacitors receive the third and fourth phase 
signals from the primary phase generator during the first and second phases respectively; 

a first and second pre-boot capacitors, Jpupled to the primary phase generator and the 
first and second pre-boot precharge capacitors Irespectively, receives the first and second phase 
signals from the primary phase generator respectively, and wherein the first and second pre-boot 

precharge capacitors pre-charges the first and/second pre-boot capacitors to a pre-determined 

I 

level during the first and second phases respectively; 

a first and second main pump precharge capacitors, coupled to the primary phase 
generator, wherein the first and second main pump precharge capacitors receive the seventh and 
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eighth phase signals from the primary phase generator dpring the first and second phases 
respectively; 

a first main pump capacitor, coupled to the firstfmain pump precharge capacitor, the 
second pre-boot capacitor, and the secondary phase generator, wherein the second pre-boot 
capacitor pre-boots the first main pump to a predetermined booted level during the first phase, 
further the first main pump precharge capacitor precharges the first main pump capacitor to a 
second pre-determined level during the second phase|and further the first main pump capacitor 
receives the fifth phase signal from the secondary phase generator during the first phase, and 



where the first main pump capacitor goes to a third predetermined level and outputs a charge to a 
first p-charmel gate during the first phase; and | 

a second main pump capacitor, coupled to thfe second main pump precharge capacitor, the 

» 

first pre-boot capacitor, and the secondary phase generator, wherein the first pre-boot capacitor 

I 

pre-boots the second main pump to a predeterminea booted level during the second phase, further 

I 

the second main pump precharge capacitor precharges the second main pump capacitor to a 

second pre-determined level during the first phased and further the second main pump capacitor 

I 

receives the sixth phase signal from the secondary phase generator during the second phase, and 



where the second main pump capacitor goes to the third predetermined level and outputs the 



charge to a second p-channel gate during the secjpnd phase. 



24. A two-phase charge pimip for producing a pump voltage on an output line, comprising: 

1 

an oscillator, where the oscillator generates an oscillating signal; 



a primary phase generator, coupled to t|e oscillator, generates a first phase signal and a 
second phase signal that are non-overlapping ^d crossing each other around high points of their 
signals during every phase cycle (consisting ofja first phase and a second phase), further the 
primary phase generator generates a third phase signal and a fourth phase signal that are non- 
overlapping and crossing each other around low points of their signals during every phase cycle. 
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and further the primary phase generator generates a seventh phase signal and a eighth phase 
signal; 

a delay element, coupled to the primary phase &nerator, receives the first and second 

1' 

phase signals and generates a fifth phase signal and a sixth phase signal that are non-overlapping 
and crossing each other around high points of their siepals during every phase cycle and includes 
a predetermined delay from the first and second phase' signals; 

a first and second pre-boot precharge circuitrv, coupled to the primary phase generator, 
receives the third and fourth signals from the primary phase generator during a first and second 
phases respectively; | 

a first and second pre-boot circuitry, coupledUo the primary phase generator and the first 
and second pre-boot precharge capacitors respectively, receives the first and second phase signals 



from the primary phase generator respectively, and|where the first and second pre-boot precharge 
circuitry pre-charges the first and second pre-boot capacitors to a pre-determined level during the 
first and second phases respectively; j 

a first and second main pump precharge circuitry, coupled to the primary phase generator 
receives the seventh and eighth phase signals from the delay element during the first and second 
phases respectively; | 

a first main pump circuitry, coupled to the first main pxmip precharge circuitry, the second 
pre-boot circuitry, and the delay element, where the second pre-boot circuitry pre-boots the first 



main pump circuitry to a predetermined booted 



Qvel during the first phase, further the first main 



pump precharge circuitry precharges the first main pump circuitry to a second pre-determined 
level during the second phase and fiirther the first main pump circuitry receives the fifth phase 
signal from the delay element during the first plase, and where the first main pump circuitry goes 
to a third predetermined level and outputs a charge to a first p-channel gate during the first phase; 



and 

a second main pump circuitry, couple 



to the second main piunp precharge circuitry, the 



first pre-boot circuitry, and the delay element, where the first pre-boot circuitry pre-boots the 



PENDING CLAIMS 
Docket No. 303.626US1 
Micron Ref. No. 99-0416 



Page 13 
Serial No.: 09/560,121 



second main pump to a predetermined booted level during the second phase, further the second 
main pump precharge circuitry precharges the second mam pump circuitry to a second pre- 
determined level during the first phase, and further the second main pump circuitry receives the 
sixth phase signal from the delay element during the second phase, and where the second main 
pump circuitry goes to the third predetermined level anc|/outputs the charge to a second p-channel 
gate during the second phase. 



25. A charge pump circuit, comprising: n 

a phase generator to generate a first phase and/a second phase, wherein the first phase is 
180 degrees out of phase with respect to the second pnase; 

a primary phase generator, coupled to the oscillator, generates a first phase signal and a 
second phase signaljhatare non-overlapping and crcLsing each other arpund high points of their 



:3^ignals during"every phase cycle^($onsisting'of a f^rsl^t phase and a second phase)^ further the 



primary phase^eneratm* generates a third phase siglal and a fourth phase signal that are non- 
overlapping and crossing each other around low points of their signals during^^e^p^e^c^ 
and further the primary phase generator generates a seventh phase signal and^^ighth phase 
signal; | 

a secondary phase generator, coupled to the primary phase generator, receives^the first 



and second phase signals and generates a fifth phase signal and a sixth phase signal that are non- 
overlapping and crossing each other around highfpoints of their signals during every phasec^e 



and includes a predetermined delay from the first and second phase signals; 

a first and second pre-boot precharge capacitors, coupled to the primary phase generator, 




receives the third and fourth signals from the p^mary phase generator during a first and second 
phases,respectively; 

^£jirst and second pre-boot capacitors, |:oupled to the primaiy phase generator and the 
first and second pre-boot precharge capacitors respectively, receives the first and second phase 
signals from the primary phase generator res^ectively^and-wheretiie first and second pre-boot 
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precharge capacitors pre-charge| the first and second |re-boot capacitors to a pre-determined 
level during the first and second phases respectively; , 



V 



y first and second main pump precharge capajitors, coupled to the primary phase 
generatcKreceh^ seventh and eighth phase signals fi-om the primary phase generator during 



the first and second phases respectively; 

a first main pump capacitor, coupled to the mrst main pump precharge capacitor, the 
second pre-boot capacitor, and the secondary phase generator, where the second pre-boot 
capacitor pre-boots the first main pumpJto a predetermined booted level during the first phase, 

r I 

further the first main piunp precharge capacitor precharges the first main pump capacitor to a 
second pre-determined level during the second phase and further the first main pump capacitor 
receives the fifth phase signal fi-om the secondarylphase generator during the first phase, and 
where the first main pump capacitor goes to a third predetermined level and outputs a charge to a 
first p-channel gate during the first phase; and / 

a second main pump capacitor, coupled to the second main pump precharge capacitor, the 
first pre-boot capacitor, and the secondary phase generator, where the first pre-boot capacitor pre- 
boots the second main pump to i predetermined booted level during the second phase, further the 
second main pump precharge capacitor precharges the second main pump capacitor to^^^second 
pre-determined level during the first phase, ani further the second main pxunp capacitor receives 
the sixth phase signal from the secondary phase generator during the second phase, and where the 
second main pump capacitor goes to the third predetermined level and outputs the charge to a 
second p-channel gate during the second phase. 



26. A memory device, comprising: 
a plurality of phase generators; 

first and second preboot capacitors |oupled to the plurality of phase generators; 
first and second main pump capacitors coupled to the plurality of phase generators, and 
the first and second preboot capacitors, respectively; 
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first and second pre-boot pre-charge capacjtors coupled to the first and second preboot 
capacitors; and 

first and second gating devices coupled tojjtiie first and second main pump capacitors, 
respectively. 



27. A memory device, comprising: 
a plurality of phase generators; 

first and second preboot capacitors coujlled to the plurality of phase generators; 

first and second main pump capacitors j coupled to the plurality of phase generators, and 
the first and second preboot capacitors, respec|ively; 

first and second gating devices couple<j to the first and second main pump capacitors, 
respectively; and 

wherein the first and second main pump capacitors are prebooted to a first predetermined 
level by the first and second preboot capacitop during^ ^e first and second^ hases^ respectively, 
wherein the first predetermined level moves to a second predetermined level in response to the 



and second phases, respectively, wherein the second 



plurality of phase generators during the first: 

predetermined level i^ove^to a third predetermined level in response to the plurality of phase 



generators during the firsfand second phases , respectively, and wherein the third predetermined 
level is dumped to the first and second gating devices, during the first and second phases, 
respectively. 



28. A semiconductor die, comprising: 
a substrate; and 

an integrated circuit supported by thS; substrate, wherein the integrated circuit comprises 
at least one memory device, further wherein the at least one memory device comprises: 
a plurality of phase generati 
first and second preboot carikcitors coupled to the plurality of phase generators; 
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first and second main pump capacitors coupled to the plurality of phase 
generators, and the first and second preboot capacitors, respectively; 

first and second pre-boot pre-charge capacitors coupled to the first and second 
preboot capacitors; and | 

first and second gating devices coupled to t^'e first and second main pump 
capacitors, respectively. 



29. A semiconductor die, comprising: 
a substrate; and 

an integrated circuit supported by the substrate, wherein the integrated circuit comprises 

I'i 

at least one memory device, fiirther wherein the at least ^ne memory device comprises: 
a plurality of phase generators; 

first and second preboot capacitors coupf^ed to the plurality of phase generators; 

first and second main pump capacitors coupled to the plurality of phase 
generators, and the first and second preboot capacitors,flrespectively; 

first and second pre-boot pre-charge caXcitors coupled to the first and second 
preboot capacitors; and 

first and second gating devices coupled 
capacitors, respectively. 



30. A semiconductor die, comprising: 
a substrate; and 

an integrated circuit supported by the substrate, 
at least one memory device, fiirther wherein the at leasf 
a plurality of phase generators; 
first and second preboot capacitors couj^ed to the plurality of phase generators 



to the first and second main pump 



wherein the integrated circuit comprises 
one memory device comprises: 
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first and second main pump capacitOTs coupled to the plurality of phase 
generators, and the first and second preboot capacitors, respectively; and 

first and second gating devices coupled to the first and second main pump 
capacitors, respectively; and 

wherein the first and second main pump capacitors are prebooted^to-a^first V 
predetermined level by the first and second prebopt capacitors durin^^e first and second phases, ^ 



respectively, wherein the first predetermined level moves to a second predetermined level in 
response to the plurality of phase generators^during the first and second phases, respectively, 
wherein the second predetermined leveHs^ove^ a third predetermined level in response to 
the plurality of phase generators during the firsthand second phases, respectively, and wherein the 




third predetermined level is dumped to the first and second gating devices, during the first and 
second phases, respectively. 



31. 



A memory system, comprising: 
a controller; 
a command link coupled to the controller; 
a data link coupled to the controller; and 



I 



d link and the data link, wherein the memory 



a memory device coupled to the comm^ 
device comprises: 

a plurality of phase generators; 
first and second preboot capacitors coupled to the plurality of phase generators; 
first and second main pump capacitors coupled to the plurality of phase 

1; 

generators, and the first and second preboot capacitors, respectively; 

first and second pre-boot pre-chpge capacitors coupled to the first and second 
preboot capacitors; and 



first and second gating devices 
capacitors, respectively. 



coupled to the first and second main pump 
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32. A memory system, comprising: 
a controller; 

a command link coupled to the controller; 
a data link coupled to the controller; and 
a memory device coupled to the command 
device comprises: 

a plurality of phase generators; 

first and second preboot capacitor^'coupled to the plurality of phase generators; 



ink and the data link, wherein the memory 



first and second main pump capaci 



tors coupled to the plurality of phase 



i 

generators, and the first and second preboot capacitors, respectively; and 

first and second gating devices coupled to the first and second main pump 
capacitors, respectively; and 

wherein the first and second main pump capacitors are prebooted to a first 
predetermined level by the first and second preboot capacitors during the first and second phases^ 
respectively, wherein the first predetermined level moves to a second predetermined level in 
response to the plurality of phase generators dxiiing the first and second phases, respectively, 
wherein the second predetermined levelfis moves^to a third predetermined level in response to 



the plurality of phase generators during the first 



and second phases, respectively, and wherein the 



third predetermined level is dumped to the first! and second gating devices, during the first and 
second phases, respectively. 

33. An electronic system, comprising: 
a processor; and 

at least one memory device coupled to (he processor, wherein the at least one memory 
device comprises: 

a plurality of phase generators; 
first and second preboot capacitors coupled to the plurality of phase generators; 
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first and second main pump capacators coupled to the plurality of phase 
generators, and the first and second preboot capacitors, respectively; 

first and second pre-boot pre-cha|ge capacitors coupled to the first and second 
preboot capacitors; and 

first and second gating devices cjpupled to the first and second main pump 
capacitors, respectively. 



34. An electronic system, comprising: 
a processor; and 

at least one memory device coupled to, 
device comprises: 

a plurality of phase generators;' 



the processor, wherein the at least one memory 



if 

first and second preboot capacitors coupled to the plurality of phase generators; 

H 

first and second main pump capacitors coupled to the plurality of phase 



generators, and the first and second prebootpapacitors, respectively; and 

first and second gating devio^^s coupled to the first and second main pump 
capacitors, respectively; and 

wherein the first and second|main pump capacitors are prebooted to a furst 
predetermined level by the first and secondfpreboot capacitors during the'first and second phases^* 
respectively, wherein the first predetermine^ level moves to a second predetenninedlevel in 
response to the plurality of phase generators during the first and second phases, respectively, 
wherein the second predetermined lev^HTmov^^ a third predetermined level in response to 
the plurality of phase generators during the first and second phases, respectively, and wherein the 
third predetermined level is dumped to the nrst and second gating devices, during the first and 
second phases, respectively. 



\ 
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ofp 



35. A method pf producing a pump supply vo|lage from an integrated circuit two phase 
charge p^ump, comprising: 

recharging^ pre-boot capacitor to a first i^re-determined level during a first phase; 

^ — r~~~^ // 
of recharging assecond pre-boot capacitor p the first pre-determined level during a second 

phase; 

pre-charging a first main pump capacitipr to a second pre-determined level during the 
second phase; | 

boosting the first main pump^o a thir^ prerdet^rmined level during the first phase; 

ing the first phase; 



outputting the first main pump xharge 



pre-charging the isecond main pump (iapaeitor^to the second pre-determined level during 



the first phase; | 

boosting the second main pump to the third pre-determined level during the second 
phase; and | ^ ^ 

outputting the second main pumi)charge to a^V^cp during the second phase. 




/ 



36. A method §f producing a pump suij|)ly voltage from an integrated circuit two phase 
charge pump, comprising 

recharging a pre-boot capacitor to a first pre-determined level during a first phase; 
recharging a second pre-boot capacjtor to the first pre-determined level during a second 

phase; 

pre-charging a first main pump capi 
second phase; 

boosting the first main pump to a tjird pre-determined level during the first phase; 
outputting the first main pump charge to a first p-channel gate during the first phase; 
pre-charging the second main pun^p capacitor to the second pre-determined level during 
the first phase; 



citor to a second pre-determined level during the 



\ 
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boosting the second main pump to the thfd pre-detennined level during the second 
phase; and 

outputting the second main pump charge to a second p-channel gate during the second 



phase. 



37. A method of-producing a pump supply voltage from an integrated circuit two phase 
charge pump, comprising: 

recharging a pre-boot capacitor to a first pre-determined level during a first phase; 



recharging a second pre-boot capacitor 



phase; 



to the first pre-determined level during a second 



pre-charging a first main pump capacitor to a second pre-determined level during the 
second phase; | 

boosting the first main pump to a third pre-determined level during the first phase; 
outputting the first main pump charge to a first p-chaimel gate during the first phase; 
outputting the charge from the first p-iphannel gate to a V^^; 

pre-charging the second main pximp capacitor to the second pre-determined level during 
the first phase; ; 

boosting the second main pump to the third pre-determined level during the second 
phase; ' 

outputting the second main pump chlxge to a second p-chaimel gate during the second 
phase; and | 

outputting the charge from the second p-channel gate to a V^cp. 



38. A method of producing a pump supp^ 



y voltage from an integrated circuit two phase 

charge pump, comprising: j 

generating signals that are non-overlapping and crossing each other around high pomts of 



their signals; 
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generating signals that are non-overlappingJand crossing each other around low points of 
their signals; | 

generating signals having a predeterminedldelay from the signals that are non-overlapping 
and crossing each other around high points; | 

recharging a first pre-boot capacitor ^ | pre-determined level using the signals that 
are non-overlapping and crossing around the high points of their signals during a first phase; 

recharging a second pre-boot capacitor to the first pre-determined level using the signals 
that are non-overlapping and crossing around the low points of their signals during a second 
phase; | 

pre-charging the first main pump capacitor to a second pre-determined level by the 
signals that are non-overlapping and crossing around the low points of their signals diuing the 
second phase; | 

inputting the signals having a predeterhiined delay to boost the first main pump to a third 
pre-determined level during the first phase; | 

outputting the first main pump charge to a first p-channel gate during the first phase; 

outputting the charge from the first plchannel gate to^^V^ 

pre-charging the second main pump capacitor to the second pre-determined level by the 
signals that are non-overlapping and crossing around the low points of their signals during the 
first phase; 

inputting the signals having a predetermined delay to boost the second main pump to the 
third pre-determined level during the secon Jph ase: 

outputting the second main pimip charge to a second p-channel gate during the second 
phase; and | ^ 

outputting the charge from the second ] 



p-channel gate to'a' V^^l 



39. A methodw'producing a pump supply voltage from an integrated circuit two phase 
charge pimip, comprising: 
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generating an osculating signal; y V ^ ,^v; 



generating a first and second phase signals that are non-overlapping and crossing each 
other around high points of their signals during every phfase cycle fi-om the oscillating signal by a 
primary phase generator; I 

generating a third and fourth phase signals that are non-overlapping and crossing each 
other around low points of their signals during every pliase cycle fi-om the oscillating signal by 
the primary phase generator; | 

generating a fifth and sixth phase signals having a predetermined delay fi'om the first and 
second phase signals that are non-overlapping and crossing each other around high points fi'om 
the first and second phase signals received fi'om the pijmary phase generator by a secondary 
phase generator; | 

generating a seventh and eighth phase signals iy the primary phase generator; 

recharging a first pre-boot capacitor to a first \ re-determined level using the first and third 
phase signals during the first phase; 

recharging a second pre-boot capacitor to the 
and fourth phase signals during the second phase; | 

pre-booting a first main pump capacitor to the pre-determined boot level by the second 
pre-boot capacitor during the first phase; | 

pre-booting a second main pump capacitor t9 a pre-determined boot level by the first pre- 
boot capacitor during the second phase; 

pre-charging the first main pump capacitor 
seventh phase signal during the second phase; 

inputting the fifth phase signal to boost the'jfirst main pump to a third pre-determined 
level during the first phase; || 

outputting the first main pump charge to aljfirst p-channel gate during the first phase; 

outputting the charge from the first p-chaimel gate to a ^ ^^^^ 



first pre-determined level using the second 



0 a second pre-determined level by the 
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1 



pre-charging the second main pimip capacit 
eight phase signal during the first phase; 

inputting the sixth phase signal to boost the 
determined level during the second phase; 

outputting the second main pump charge t 
phase; and 

outputting the charge from the second p-cljannel gate to a V^^ 



the second pre-determined level by the 
second main pump to the third pre- 
a second p-channel gate during the second 



40. A method of producing a pump supply vo 
charge pump, comprising: 

generating an oscillating,signal;-___^^ 
generating a first and second phase signals 
roimd high points 
primary phase generator; ^ ^ . . 

generating! third and fourth phase signals 



tage from an integrated circuit two phase 



that are non-overlapping and crossing each 
other aroimd high points of their-signals-during'every phase cycle from the oscillating signal by a 



that are non-overlapping and crossing each 
other aroimd low^ints^f^^ signals during evj ^ phase cycle from the oscillating signal by 
the primary phase generator;" ' i'^tttt^ 

generating^a^ifth and sixth phase signals having a predetermined delay of approximately 
in the range of about 10 t6"30.nanoseconds fromjhe fir^ and second phase signals that are non- 
overlapping and crossing each other around high p|oints from the first and second phase signals 
received from the primary phase generator by a seeondary phase generator; 
^ generating^^seventh and^ei^it^ signals by the primary phase generator; 

^^h^^ng^ first pre^boot capacitor to a fi|st pre-determined level of approximately in 
the range of about 1 to 5 volts using the first and third phase signals during the first phase; 



recharging ajsecond pre-boot capacitor to t le first pre-determined level of approximately 
in the range of about 1 to 5 volts using the second and fourth phase signals during the second 
phase; 



I 
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pre-booting a first main pump capacitor to therore-determined boot level of 
approximately in the range of about 1 to 5 volts by th| second pre-boot capacitor during the first 
phase; 

pre-booting a second main pirnip capacitor td a pre-determined boot level of 
approximately in the range of about 1 to 5 volts by tfie first pre-boot capacitor during the second 
phase; 

pre-charging the first main pump capacitor to a second pre-determined level of 
approximately in the range of about 1 to 5 volts byfthe seventh phase signal during the second 
phase; 

inputting the fifth phase signal to boost theiffirst main pump to a third pre-determined 
level of approximately in the range of about 1 to sivolts during the first phase; 

outputting the first main pimip charge to affirst p-chaimel gate during the first phase; 

outputting the charge fi-om the first p-chaimel gate to a V^^^; 

pre-charging the second main pump capacitor to the second pre-determined level 

approximately in the range of about 1 to 5 volts Jy the eight phase signal during the first phase; 

I - ^^^^ 

mputtmg the sixth phase signal to b^stthe secovid main pump^to the third pre- 
determined level of approximately in the range of about"l"to J'volts during the second phase; 

outputting the second main pump charge lo a second p-channel gate during the second 
phase; and 

outputting the charge fi-om the second p-channel gate to a W^^^ 

( 



41 . A method of producing a pump supply vcjltage in an integrated circuit, the method, 
comprising: 



generating an oscillating s ignal ; 



generating^a^st and second phase^i^^ls-'that'^are^n-overlapping and crossing each 
other around high points^of-their-signalsrduring ^^ry phase cycle fi-om the oscillating signal by a 
primary phase generator; 
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generating a third and fourth phase signals mat are non-overlapping and crossing each 



other around low points of their signals during ev^ phase cycle from the oscillating signal by 
the primary phase generator; 

generating a fifth and sixth phase signals /from the first and second phase signals, where 

the fifth and sixth phase signals are similar to the first and second phase signals, and having a 

ji 

predetermined delay from the first and second {)^ase signals by a secondary phase generator; 

generating a seventh and eighth phase signals by the primary phase generator; 

recharging a first pre-boot capacitor to a first pre-determined level using the first and third 
phase signals during the first phase; | 

recharging a second pre-boot capacitor to the first pre-determined level using the second 
and fourth phase signals during the second phase; 

pre-booting a first main pump capacitlir to the pre-determined boot level by the second 
pre-boot capacitor during the first phase; 

pre-booting a second main pump capjcitor to a pre-determined boot level by the first pre- 
boot capacitor during the second phase; 

recharging the first main pump capaci tor to a second pre-determined level by the seventh 
phase signal during the second phase; 

inputting the fifth phase signal to raise the first main pump to a third pre-determined level 



during the first phase; 

outputting the first main pump charge 



to aly^p during the first phase; 
pre-charging the second main pump cApacitor to the second pre-determined level by the 



eight phase signal during the first phase; 

inputting the sixth phase signal to rai^^e the second main ] 
level during the second phase; and 

outputting the second main pump ch 




to the third pre-determined 



ge to theW^ccp during the second phase. 



• 
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42. The charge pump of claiml, further comprfising: 

first and second sharing transistors coupled to the first and second pre-boot pre-charge 
capacitors and the first and second pre-boot capacitors to provide a path that charge shares the 
first and second pre-boot capacitors to the first ana second main pump capacitors. 



